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Relation Eduction Index Nona& for 500 Picture Pairs 
and 10 Relations; High School Sample 

James L. Haynea, Rene' V. Dawts, Eileen Q. Monson, 
Frederick G, Lopez and Leodegario V. Soriano 

In previous technical reports (Dawls et al., 1974a; Soriano et al., 
1974; Dawis et al., 1974b) several variables were Identified as among those 
most likely to influence the difficulty of verbal analogy tests. These 
variables are word difficulty (vocabulary level), type of relation, and 
relation eduction frequency. Word difficulty is important because it is 
this variable which will likely determine whether the test functions as a 
measure of reasoning ability or a measure of word knowledge. The higher 
the difficulty level of the words used in the test, the more likely It is 
that the test will simply measure vocabulary level, and not analogical 
reasoning. Dawls and Slojo's (1972) literature review showed that it is 
often difficult to interpret verbal analogies in terms of a reasoning 
process because >f their high loading on a verbal factor. 

It has been hypothesized that the difficulty of solving verbal anal- 
ogles may be related to the type of relation involved (Soriano et al., 
1974). Type of relation refers to the categorization of the logical rela- 
tions linking items In an analogy pair* 

Relation eduction frequency is the frequency with which a given 
relation is seen in a given word pair. This variable has been operation- 
alized by developing a quantitative index (relation eduction index) of the 
frequency with which subjects educe a given relation from a word pair. For 
a word pair and a relation, the relation eduction index (REI) is the rela- 
tive frequency with which the given relation is Judged by subjects to be one 
which links the given pair of words (Dawls et al., 1974a; Soriano et al., 



1974, Dawis et al,, 1974b). 

Verbal analogy and picture analogy Items have long been used In 
soeasures of Intelligence, although the picture item Is used less frequently 
(Dawis and Siojo, 1972). When one substitutes picture items for their word 
equivalents in the construction of analogy tests, it is often assumed that 
the two forms measure the same trait, i.e., analogical reasoning. However, 
this assumption might not rest on firm ground. Guilford and Hoepfner (1971) 
have shown that verbal and pictorial analogies load on different factors, 
thus giving support to the hypothesis that analogical reasoning might be a 
function of the mode (verbal vs. pictorial) of presenting the stimulus pairs 
to the subjects. 

Thus, certain important questions exist concerning analogy tests: Can 
the verbal factor be separated from the reasoning factor in verbal analogies? 
How similar are the reasoning factors in verbal and pictorial analogies? 
Can verbal analogies be transformed into pictorial analogies and vice versa 
without change in factorial composition or loss of psychometric quality, 
e.g., reliability? Which of the two modes — verbal and pictorial — Is the 
tBore "culture free" or "culture fair"? Is the same reasoning process used 
in both modes (Haynes et al., 1974)? 

Because of the importance of these questions to a better understanding 
of analogical reasoning, a pictorial analogy study that paralleled the 
verbal analogy study was '.onducted. The first task was to develop a pool of 
pictures which were equivalent to words used in the construction of analogy 
items. Thus, a pool of picture-word equivalents was developed (Haynes et al., 
1974). The next step was to develop a pool of picture pairs and to deter- 
mltw their KEIs. 

This report describes the development of the picturcpalrs and the REI 
data collected for these picture pairs. 
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Method 

Saoglee. The samples used in this study consisted of high school 
students (grades 9 through 12) from six high schools in Shelby County, 
Tennessee and three high schools in Tipton County, Tennessee. 

Item Pool. The pictures used in this study were line drawings of 
common objects or events (Haynes et al., 1974). Many of the pictures were 
drawn to be picture-equivalents of words in a word pair list developed for 
use in this project (Dawis et al., 1974). A small number of pictures were 
drawn which did not represent words on this list. The picture pairs were 
developed from this pool of pictures. Many of the picture pairs were con- 
structed to be equivalent to word pairs found in a previous report (Dawis 
et al., 1974b). 

Instruments. Five picture booklets, each containing 100 different 
picture pairs, were constrticted. Each of the five picture booklets was 
combined with each of ten defined relations to give fifty Picture Relation 
booklets, each identified by picture-relation conibination. Each Picture 
Relation booklet contained a biographical data page, an instruction page, 
and. five pages of picture pairs (100 pairs of pictures) . Responses were 
recorded on separate answer sheets. 

The instruction page, biographical data page, a san^le picture page, 
and an answer sheet are included in the appendix. 

The Relations . The relations used in this study include ten reported 
in an earlier study (Dawis et al., 1974b). The definitions and examples of 
the relations are given below. 



Relation 1 (Class Kember) 



Two pictures have this relation when one picture represents a class 
which Includes the other picture or both pictures are members of 
the same class. 



Escaaple: 




Relation 2 (Activity or Use) 

Two pictures have this relation when both pictures represent objects 
that per£om the same activity or have the same use. 

'ExaiaplLt 
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3. Relation 3 (Punalonal) 

Two pictures have this relation when one picture represents an object 
that perforas sooe activity on or |2£ the object In the other picture. 




^» Relation 5 (Conversion or Process) 

Two pictures have this relation when one picture represents an object 
that was converted or processed from an object in the other picture. 

Eacample: 
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5. Relation 6 (Order or Time) 



Two picturet have thli relation when they repreeent events or objecte 
which follow e certain tcoporal order. 



Exanple: 



mmmim 




6. Relation 7 (Opposite) 

Two pleturea have this reletion when they represent two opposing 
things. 

Example: 
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7. Relation 8 (Cause-effect) 

TWO pictures have this relation when one picture represents an 
object or event that eauaes or brings about the other object or 
event. "* 




8, Relation 9 (Word Pattern) 

Two pictures have this relation when they represent objects whose 
names sound like each other, or rhyroe with each other, or is the 
other name spelled backward. 

Example: 




11 



-8- 

^» Relfttlon 10 (Association) 

Two pictures have this relation iwhen the object in one picture is 
associated with the object of she other. The two objects are often 
thought of as going together. 

Exanple: 



BQI copy AVAtlABLE 





10. Relation 14 (Morker-Tool/Product) 

Two pictures have this relation if one picture represents a worker 
(a person or animal or thing) and the other represents a tool or 
product of its work. 

Exaa^le: 
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Administration . With the generous cooperation o£ the Shelby County 
and Tipton County Boards o£ Education and the principals and counselors of 
the six Shelby County high schools* permission was obtained to use the 
entire high schools population for the study. 

For logistic reasons it was necessary to engage the active partici- 
pation of personnel in the office of the Shelby County and Tipton County 
Boards of Education as well as that of teachers and counselors in all 
schools. Before administering the instrument to the students* meetings were 
held with persoxmel of the Boards of Education to discuss the administration 
procedure thoroughly. Following this, meetings were held with teachers and 
counselors in their schools. During these meetings* the school personnel 
were familiarised with the instruments. Instructions for the administration 
procedure were thoroughly discussed. The instruments were distributed by 
personnel of the Boards of Education to the participating schools and admin- 
istered to the studeats by the teachers and counselors* 

Data Analysis . A total of 3,315 students participated in this study. 
However, students from two schools failed to fill out the biographical data 
page. Therefore the N for the Biographical data sumnary (Table 2} is 2,625. 
The analysis of the data was facilitated by the use of the cos^tuter program 
codebook from the SPSS (Statistical Package for the Social Sciences) system 
and a Fortran progr -m developed to analyse the REX data in terms of the Chi 
Square statistic. 

Results 

Table 1 shows the number of students taking each of the Picture 
Relation exercises. The frequency distribution of the subjects on selected 
demographic variables is shown in Table 2. The remainder of this report 
shows the RSI's for the SOO picture pairs and the ten relations. 
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table 1 

Kumber of Subjects Taking Bach Picture Relatioa Exercise 



Picture 
Booklets 


1 


2 


3 


5 


Relations 
6 7 




9 


10 


14 


Totals 


A 


80 


43 


59 




84 




120 


110 


23 


51 


570 


B 


109 


89 


55 


68 


56 


48 


50 


49 




79 


603 


C 


6S 


65 




61 


31 


44 


26 




60 


76 


431 


D 


121 


121 


84 


75 


61 


64 


98 


44 


97 


88 


853 


E 


97 


71 


66 


88 


71 


66 


109 


67 


107 


112 


854 


Totals 


475 


389 


264 


292 


303 


222 


403 


270 


287 


406 


3311 



Note: Eopty cells indicate foros £or which data ware not collected. 

^ Relations : 

1. Class M^nber 

2. Activity/UlBe 

3. Functional 

5. Conversion/Process 

6. Order/Tine 

7. Opposite 

8« Cause-Effect 

9. Word Pattern 

10. Association 

14. Work-Tool/Product 
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Table 2 

Frequency Distribution of Tennessee Subjects 
on Qetaographic Variables 
(Ii*2626) 

Variable Frequency Percent 



4* Age 



ERIC 



1. Grade in School 

Grade 9 U78 44.9 

Grade 10 802 30.5 

Grade 11 396 X5.1 

Grade 12 244 9^3 

2. School 

Bartlett 372 14.2 

Bolton 165 6,3 

Collierville 1 ^04 

Genoantown 467 17*8 

Millington 1217 46^3 

Raleigh Egypt 39 I.5 

Covington 363 13.8 

3. Sex 

Male 1225 46.6 

Female 1380 52,6 

13 37 1.4 

14 642 24.4 

15 859 32.7 

16 671 25.6 

17 309 11.8 

18 67 2.6 

19 10 .4 

20 1 .04 

21 1 .04 

Afro -American 736 28.0 

Mexican American 21 .8 

American Indian 45 I.7 

Oriental American 28 1.1 

White 1733 66.0 

Other 25 1,0 

6. Number of Children in Family 

1 to 3 1002 38.2 

4 to 6 1044 39.8 

7 to 9 338 12.9 

10 or more 154 5.9 

15 



5. Race 
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TabXe 2 (cont'd) 



Variable Frequency Percent 



?• Annual Faintly Income 

$5,000 or less 383 14.6 

$5,001 to $10,000 527 20.1 

$10,001 to $15,000 542 20.6 

$15,001 to $20,000 360 13.7 

More than $20,000 295 11^2 

8. Housing 

Owns House 1753 68.8 

Rents House 651 24.8 

Rents Apartment 69 2.6 

Public Housing 114 4.3 

9. Father's Education 

8th Grade or Less 468 17.8 

Some High School 526 20.0 

High School Graduate 846 32.2 

Some College 261 9.9 . 

B.A. Degree or Equivalent 189 7,2 

Beyond B.A. Level 133 5,1 

Other 40 1,5 

Mother's Education 

8th Grade or Less 297 11.3 

Some High School 635 24,2 

High School Graduate 1112 42,3 

Some College 228 8.7 

B.A. Degree or Equivalent 148 5.6 

Beyond B.A. Level 72 2.7 

Other 28 1,1 

• Father Occupation^ 

Occupational Level 1 712 27.1 

Occupational Level 2 209 8.0 

Occupational Level 3 149 5.7 

Occupational Level 4 152 5.8 

Occupational Level 5 82 3.1 

Occupational Level 6 216 8.2 

Occupational Level 7 82 3.1 

Occupational Level 8 343 13.1 

Occupational Level 9 355 13.5 
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Table 2 (cont'd) 



Variable Frequency Percent 



12. Mother's Occupation' 



Occupational Level 1 


258 


9.8 


Occupational Level 2 


420 


16.0 


Occupational Level 3 


238 


9.1 


Occupational Level 4 


10 


.4 


Occupational Level 5 


26 


1.0 


Occupational Level 6 


44 


1.7 


Occupational Level 7 


51 


1.9 


Occupational Level 8 


10 


.4 


Occupational Level 9 


54 


2,1 


Occupational Level 10 


1360 


51.8 



Occupational Levels are defined as follows: 

1. Professional, technical, and managerial occupations (lawyers, doctors, 
teachers, engineers, writers and managers) 

2. Clerical and sales occupations (typists, stenographers, salespersons and 
merchants ) 

3. Service occupations (dom^tic servants, barbers, protective servants 
and waiters) 

4. Farming, fishery, forestry, and related occupations (farmers, foresters, 
hunters and fisherman) 

5. Processing occupations (processors of cheaicals, wood, metal, food and 
tobacco) 

6. Kachine trades occupations (machinists , printers and textile workers) 

7. Bench work occupations (fabricators, assemblers, repairpersons) 

8. Structural wor!. occupations (metal fabricators, welders and construction 
workers) 

9. Miscellaneous occupations (truck drivers, packers, loggers and graphic 
artists) 

10. Housewife 
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INSTRUCTIONS TO TEACHERS 



This exercise consists of a seven page booklet and an answer sheet. The booklet 
consists of a cover page, a Biographical Infonaatlon page, an Instruction page, 
five pages of picture pairs (100 pairs of pictures) , and a back cover which is 
blank. 

The top lines of the cover page Identify this project with the Department of 
Psychology, University of Minnesota. The exercise title, PICTURE RELATIONS STUDY, 
and form number are located in the center of the page and the identifying date 
appears at the bottom of the page. 

The answer sheet must match the exercise booklet In three important ways: 1) Form 
number, 2) Biographical Information, and 3) The students* responses to the picture* 
pair relations. 

The instructions and examples on the Instruction page ara given to help the student 
understand these exercises and formulate his/her responses. When going through 
the Ir^tructlon page with the students, please note that all students will not be 
working with the same relation and the same examples. There are ten different 
relations and they will be randomly assigned to students. 

After the students have received their exercise booklets and answer sheets, they 
should proceed as follows: 

1) Before opening the exercise booklet, write the form nusober in the 
Indicated space on the top right corner of the answer sheet. 

2) Open the exercise booklet and complete the Biographical Information 
section by filling in the boxes on the answer sheet with the 
appropriate number from the Biographical Information questionnaire. 

3) Study the Instructions page with the aid of teachers. 

4) After studying the instructions, the students should begin respond- 
ing to the picture exercises. The students should circle if 
they think the picture-pair relation defined In the instruction page 
is present and no if they do not think the relation is present. 
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BESTGOPUm 



INSTBUCTIONS 



* 



1. Definition of Relation 8 (Cause-effect): Two pictures have this 
relation vhen one picture represents an object or event that causes 
or brings about the other object or event. 



2. In the following exastples circle 2Si. think the relation. 

Cause-effect, Is present, and no If you do not think the relation 
Is present. 



1. Yes 



No 



Examples : 



2. Yes 



No 





You should have circled yes for Nuaiber 1 and ^ for Nuiaber 2. 
In NuBiber 1, a stoall fire can cause a huge fire. In NuBd>er 2, 
a train cannot cause a railroad track, nor can a railroad 
track cause a train. 



3. On the following pages you will find 100 pairs of pictures. 
Circle }[ea In the appropriate place on the answer sheet If you 
think the relation. Cause-effect, Is present. Circle no If you 
do iigt think the relation is present. 
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PICTURE RELATIONS S!IUD¥ AMSNER SHEET 



PART I. BIOGRft^CaL INPORMKriOW 

Fill in the boxes with the appropriate mirber frcm the biographical Infccmtion 
questionnadre. 

20 30 40 5.IZ] eo 7a 8.[zi ioanOi2.nii 

^ PABT II. PICTURE-PAIR REUglOKSHIPS 

- Circle yes if you think the rela tion defined in your booklet is present in the picture 
pair ancT^ if you do not think the relation is present. 

1. yes no 21. yes no 41. yes no 61. yes no 81, yes no 

2. yes no 22. yes no 42. yes no 62. yes no 82. yes no 

3. yes no 23. yes no 43. yes no 63. yes no 83. yes no 

4. yes no 24. yes no 44. yes no 64. yes no 84. yes no 

5. yes no 25. yes no 45. yes no 65. yes no 85. yes no 

6. yes no 26. yea no 46. yes no 66. yes no 86. yes no 

7. yes no 27. yes no 47. yes no 67. yes no 87. yes no 

8. yes no 28. yes no 48. yes no 68. yes no 38. yes no 

9. yes no 29. yes no 49. yes no 69. yes no 89. yes no 

10. yes no 30. yes no 50. yes no 70. yes tx> 90. yes no 

11. yes no 31. yea no 51. yes no 71. yes no 91. yes no 

12. yes no 32. yes no 52. yes no 72* yes no 92. yes no 
^13. yes no 33. yes no 53. yes no 73. yes no 93. yes no 

14. yes no 34. yes no 54. yes no 74. yes no 94. yes no 

15. yes no 35. yes no 55. yes no 75. yes no 95. yes no 

16. yes no 36. yes no 56. yes no 76. yes no 96. yes no 

17. yes no 37. yes no 57. yes no 77. yes no 97. yes no 

18. yes no 38. yes no 58. yes no 78. yes no 98. yes no 

19. yes no 39. yes no 59. yes no 79. yes no 99. yes no 
20* yes no 40. yes no 60. yes no 80. yes no 100. yes no 
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